A dynamical study on the interactions between the cytoskeleton components in the human erythrocyte as detected by saturation transfer electron paramagnetic resonance of spin-labeled spectrin, ankyrin, and protein 4.1.
Isolated human erythrocyte spectrin, ankyrin, and protein 4.1 have been labeled with the maleimide spin label, 3-maleimido-2,2,5,5-tetramethyl-1-pyrrolidinyloxyl, and studied by saturation transfer electron paramagnetic resonance spectroscopy. The presence of the labels does not affect the reassociation of these proteins with erythrocyte membranes selectively depleted of either spectrin-actin or of all the extrinsic proteins. When maleimide spin-labeled spectrin is reassociated with the erythrocyte membrane in presence of all the cytoskeleton components, including endogeneous or purified muscle actin, spectrin still preserves its flexible character. The rotational mobilities of maleimide spin-labeled ankyrin and maleimide spin-labeled protein 4.1 are of the same order of magnitude (tau c (L"/L) approximately 5 X 10(-5) and 8 X 10(-5) s, respectively, at 2 degrees C), while protein 4.1 is almost three times smaller in size than ankyrin. This result indicates that the movements of membrane-bound maleimide spin-labeled protein 4.1 are more restricted than those of ankyrin. This suggests that their respective binding sites have different structural properties. The rotational movements of both proteins are slowed down on the addition of spectrin indicating that protein 4.1 as well as ankyrin also represents one of the links of the cytoskeleton to the membrane.